Thermal gating of TRP ion channels: food for thought?
Members of the family of transient receptor potential (TRP) ion channels mediate a wide range of sensory modalities, including thermosensation and taste. Among the "thermo-TRPs," some, such as TRPV1, are activated by warm temperatures, whereas others, such as TRPM8, are activated by cold. How is temperature able to have such strong and opposing effects on these related channels? Although at a structural level the answer to this question is not known, an elegant biophysical model has been proposed that accounts for the different thermosensitivities of TRP channels. This model posits that temperature acts by shifting the inherent weak voltage sensitivity of TRPV1 and TRPM8 in opposite directions, thus promoting opening of TRPV1 at warm temperatures and TRPM8 at cold temperatures. TRPM5, which is distantly related to TRPM8, is a Ca2+-activated cation channel expressed in taste cells that is essential for sweet, bitter, and umami tastes. Like TRPV1 and TRPM8, TRPM5 is weakly sensitive to voltage and thus may also be temperature sensitive. A recent report shows that activity of TRPM5 is increased at warm temperatures, suggesting that heat may enhance the perception of taste through direct modulation of the putative taste transduction channel.